Tumor Microenvironment following Gemcitabine Treatment Favors Differentiation of Immunosuppressive Ly6Chigh Myeloid Cells.
Regulation of myeloid-derived suppressor cells (MDSC) by ongoing inflammation following repeated chemotherapy remain elusive. In this study, we show that a multidose clinical regimen of gemcitabine (GEM) treatment enhances the immunosuppressive function of monocytic MDSC (M-MDSC), although tumor development is delayed in E0771 tumor-bearing mice. Accordingly, effector IFN-γ-producing CD4 and CD8 T cells are significantly decreased in the tumor microenvironment (TME) of GEM-treated mice. The conditioned medium of GEM-treated tumor cells enhances differentiation of mouse bone marrow cells and human PBMC into immunosuppressive M-MDSC. Cytokine profiling of GEM-treated tumor cells identifies GM-CSF as one of the most differentially expressed cytokines. Blockade or knockdown of GM-CSF can partially reduce immunosuppression of Ly6Chigh cells induced by GEM-conditioned medium. Knockdown of GM-CSF in tumor cells also delays tumor progression with decreased accumulation of M-MDSC in the TME. Mechanistically, enhanced production of reactive oxygen species and activation of NF-κB are observed in GEM-treated tumor cells. Treatment with the mitochondrial-targeted antioxidant and inhibitor of NF-κB signaling can abrogate GEM-induced hyperexpression of GM-CSF in E0771 cells. In addition, the phagocytic clearance of apoptotic tumor cells (efferocytosis) enhances the immunosuppressive function of bone marrow Ly6Chigh myeloid cells. Further, GEM treatment results in metabolic changes in residual tumor cells, leading to the resistance to T cell-mediated killing. Together, our results define an undesired effect of repeated GEM treatment promoting immunosuppression in TME via upregulation of GM-CSF and efferocytosis as well as deregulation of lipid metabolism in residual tumor cells.